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(54) PREPARATION OF OPTIONALLY BRANCHED POLYARYLENE SULFIDE WITH HIGH MOLECULAR WEIGHT 

(57)Abstract: 

PURPOSE: To obtain a polyarylene sulfide less containing extractable 
oligomers and the monomer components by introducing a solvent and a 
specified halogenated aromatic compound into a reactor and adding to 
this reaction mixture an alkali metal sulfide and/or an alkali metal 
hydrogen sulfide in the form of small particles through a nozzle. 
CONSTITUTION: A dihalogenated aromatic compound of formula I and/or 
II (wherein X represents halogen; R represents hydrogen, alkyl or the like, 
and Q represents a chemical bond or a bivalent group) and optionally a 
trihalogenated or tetra halogenated aromatic compound of formula ArXn 
(wherein Ar represents arm aromatic group, X represents halogen, and n 
is 3 or 4) together with an organic solvent to which optionally a co- 
solvent is added is introduced in a reactor and to this reaction mixture is 
added an aqueous solution of an alkali metal sulfide and/or an alkali metal 
hydrogen sulfide in the form of particles having an average particle size 
<800 1 m optionally together with a chain-stopping monohydroxy aromatic 
compound of formula III (wherein Ar represents an aromatic group and R 
represents H, alkyl or the like) through a nozzle. 
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(57) [g$*J] 

t>3t>Z#Vm<tTV — ls> (PAS) <Og3I#r£o 
[Writ] UftJWKfk*fc*tf/SfcH:T7b* U 

K>fcm*MML, S*SSSSO*^^fi«' 0.02 sa% 

fk^Bu 1 1 1> ic y xjizmLTiihffiT'fcfom-gtmcmx 

lt < 800 fin <D¥^S?-9--fX^^-r«.7j<14«r;i/ 
A U &JR0BtEfl:tt& «fe tf /* ttzkiRJiWtttoe? *« 
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[w^i] c) (ommmm d) «c»-r**>i/H:«« 

1 : 3.4&i^L l : l.o, »SL<(i l : 2.6 iV>L l : 
1.3 <D®HrtT'S»), TyUAU^JSSg^feitf/Sfc 

flifk^««oWjaKS«lt»*i: 2121c JtLhoiaa-piE^-r 
5 C tc J: D L , EJS»«©*#^fr«a< 

0.02 M%&jB*-f, *RJS©S CD , ClI) *3<fc 

xs cm) K:«s-«-*May>ft^sai<t^«*astt« 



ft, ±MZ<OTA>t> V&mmtmis&xS/tt.rcteTfot) U 
&K**iM:*©*»»*ffi««C5R CIV) jcffiyrr** 
/t Fa *'>3§S»if k^«S ttt>lcS Xfr&m L-T^iS 
T*fiJ&S£*Jfc*Al/T < 800 (i» OV^ttT^-'TX 

«r#-r « 7kl4or frij y ^s<dke{ bfefc <fc t>*/£ ft fi?k 

a) i£ (I) fcitf/Sftfi (II) 



iftn 

R R R 



(I ) 




R R 



2o-7;l/^;K C4-C20 -->^o7M;W C6-C24-T 
y-;b, C7-C24 -7;bWJ-;^J;y C7-C24- 
7'J-;l/7;V*MSLTfcJ:<, £ft, fBStc^/H- 
ftgtfe* 2 {@co r «:ijS-g-LT3f#SI£ftfcJ: 3{@I)C 20 
ftO'NfDg?, ft£x.fcf N, O Sfcti S *WT* 

aiiBaa*«riiLrfcj:<, q «ib3**s-&3:ft{±-tf© 

S, ft^TUfAr, 0, S, SO, SO2, CCR 2 ) D , 
CO, CO-Ar-CO, CO-NH £ftfiCO-NH 
-Ar-NH-CO R t±±fet0.^iS^WLA 

r &rJ5<9 C6-C24 -7?#j&S£r*Um tt 1 &v^L 2 

4 **i-c*aa-r*iasfc 
f± 2 «JM±©-^ay>{t (sin) ^mmtaM. 

b) ci) *5*t>v*fc(i en) ctg^-rs— 7>a 

y>fl:5?S»Sft^«JO^W-«*Sfl«cUT 0 ftV»L 5 30 

^:;1/%CDiS (III) 
[ft 2] 

ArXn (III) 

a*, Ar sjssaissfettJE-owKstaR^o 3 raw 

W^fngf, ftfcfcfcfN, O 3:ft« S tCfcOS 

gssn-r^-ckj;^ 6 24 momMtt&tz 
it(D, (11) *«ktf an) tffia-rs^nyxb 40 

3§WMt&®)%&mc\sT 0 &v>L30 *;l/%£>5£ (I 

V) 

Kb 3] 

HO-Ar-R CIV) 
Sf, Ar ttS (III) {CMLT#^/c^«^L, R 
It H, Ci-Cs-T;l/^;K CeHs, S-CeHs, SO2- 
CeHsgiftfiCO-CGHs *iL!#5tfflat5Sif? 

c) (a + b) : c O^fotttf 0.75: 1 

1.15: 1 cD§EBF t 3T$>&50 100 t^XO?^* so 



y&«fiMb», ittAimit-r h y *A8:ftf±«tib#y 

^Afc.fct; 0 &v>L 50 *;l/%OT;l'*y#S7j<^B5 

fk», ft x. tfswb**:*- h y •> a $ ft fifiiti k7kisi a y 

«fc 0(7), 

? floffiiScK^n u t v > s c t €> £ s # y BSfbT y 

[000 1] *f£Wlt. m&vim&*V riV-fe^tfJp. 

LTv^scfcfefe54?yeg(bTy— u> (pas) <d, 

»*L<f4#y«Mt7x-P> (PPS) OHifi^ftk: 

y ^Bffitfbfefe <fc xs/ $ ft a y ^S7j<*^t(b^i t 

y ^S^fkfe*5J;t>VSft{4T7b* y ^Jg7KlgBf£(b 

Si£JB^»«i:«iesn*. 

(0 0 0 2) ^'JBitfkTy-l^^ (PAS) fc^rjt^to 
Sjtti^SlT'fe^. (fti:K.{f US-A 3 354 129, EP 
-A 171 021) o 

(0003) pas i±mM&tjX&<D-£f$mm-p&&o 

(0004) r^#y&«>Noy>{b»©#iwicj;9£ 

(0005) iBf^jt^iaaiBi^^^-y ^v-*5,fcr>-a 
s.-Ky Bttftr u - u->t±, ft t xif*7^ 

ttRI * ft «i£^M3£«^J^3t« l tc&m^m&t %> ft 

fti:x.tf, cnc.A^e.Sigbftfig7BD D D{±ss>: 
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[0 0 0 6] ^tt5fe^Olt*tt#U«M:TU — b> 

[0 0 0 7] &ttW<0*V^-l5&TS&mfo<D (fc 
fc*fcfffl{b**U>«:/B^S) JftttHi* EP-A 215 25 
9 fecfctf EP-A 240 016 tCfE«£nTV^ 0 

[0 0 0 8] E P-A 240 016 £ t) , i£SL/*c@{* 

ffifflbfcfcofcH— ^a<fct sot <oi&s 
[0009] Wt^5H 1 «*»*fc»te:fi*l&»J*jS*n'r 

Sc^tSat^o fc£*.f£EP-A 0 325 061 teZ 
/l/^U^JB^^sP^ggffiOSiP^IBaLTfeD, EP- 
A 281 406 fc* CaClz <DiS*P#. EP-A 306 025 fc* 
LiCl &<J:tf CaCl2<Dj8*P*. Sfc. EP-A 302 

218 tt^jBtaffc*, *«K»*a*fc*±*«*/i/*>»* 

4.5 €r;l/Wrt<DfiTcoa*P^fB5ELTV^o 

[ooio] coaoa^Ki»jo^tt*u«iEffcry-- 



R R 




[0 0 14] X ^/Nny^fc^x.tfJg^^rc(i 

TklR. C1-C20 -TA/$-)W C4-C20 ^>^u7;^;K 
C6-C24 -7U-;K C7-C24 -7;l/*;i/zy— 7l/Sfttt 
C7-C24 -7U-;l/7;l/*/l/*SL, £fc, fflSlc^/l/ 
hfiS^S^ 2{@<D R «^-a-LT5?#^$/c« 3 ffl 

ttfi^tafi?, fcka.tf n, o$fttt s «r*r-r 

©fi, fc£x.fcF Ar, O. S. SO, SO2, (C 
R 2 ) D , CO, CO-Ar-CO, CO-NH Sfc«C 
O-NH-Ar-NH-CO (CCT% R &±fE<Dlt* 
*#LAr te~m<D C6-C24 -5$SjKS^Um «1 

24 offl*=rr*SER**r) **-ric«a-r« 
lam 2 «tt±o-/Noy>ft (sin) 3?s«ft 

b) a (I) *3<fc<tf/Sfctt (II) <DZ1/Nny>fb3? 
«Kfb&»©*f«*»PfcLT 0 50 ^e;i/% 



[0 0 1 1] Ifc^fl/ytffl^TJlllBWI**^ 

— *j:tf#«*®*MW 2.1 

fttf»6nS*U8lffc7»J-l/> (PAS) 
<tt#U8Wb7x-^>' (pps) ©112)3 ffitfc etc 

*WI©TOHtm^) > ft«HJIS<0*ff»i 5 PP 

10 [0 0 12] c) O^rtitiSK d) fcSW* 

^Wttf 1 : 3.4 ft^L 1 : 1.0. #3:L<te; 1 : 2.6 
1 : 1.3 <DffiBF*re&?>> U &JBB5fbftf«3 

± t>V S (& T)]/tt U &JB*iRffi{b%©7k» ~ / n a 
y>ffc^S»lfb'&«<D*«l»«»«fc 212t ttiOS 

^r»# 0.02 *ejs©j£ o) . 

(11) an) k:«s^r*Mi3y>ft3f»«ffc^ 

£U Sfc, ±Eor;l/*U41B8WbWl5J:tf/Sfc« 
20 U All7kiRSIfb*07kiS»*y X;l/*a LTSSiS 

ft^tf < 800 /im $?£L<t£ < 400 /zm 

a) 5£ (I) fccfctf/Sfcfc* (II) 
[0 0 13] 

[fb4] 

R R R R 




( II ) 



R R R R 

CD. $?£L<te 0 &V^L 1.25 -t/l/%<D:£ (III) 
[0 0 15] 
[ft 5] 

ArXn (III) 

Ar i*7%mm&*rci± : £<Dmmmm¥<D 3 au 

rtA^T-nJB?, fcfcH.fcfN, O gfcl* S lc<£DB 
40 gS^tiT^TkJ;^ 6 24 {BcDlgjgH^frr* 

/Nay>fbSfcttE3^Nay>ft3fSfl|fb**. ^6Wc 
c) (a + b) : c 0>e;Wttf 0.75 : 1 &V>L 
1.15 : l ©. £?£L<te0.90 : l.i : 1 ©EHrtTfeS 
50 100 "e^%<DT;VtfV^m^{t^ tch^if 

mt+vv^K&rz\$mttiv*?L>is&xf o &^L5o 
so d ) &mfcnm&(D&teT<DmmmMwc&tf%<&ft 
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[ooi6] *ff7?i*©*fi^nfc!B«(i. 7VW7'J& 

T'SlSig^*^. 100 300r CO, #i:L<te 13 

o fci/^L 240^: ©JB*"HiX-r«— *KyX;i/, fc£ 

[0 0 1 73 fiTFOfcOtt. *»WfcfiefflL»*a 

(i) or>%ny>fldS«itft«*o«-e*a : i.4-s> 

^nn^<>-tf> s 1,4-^^a^e^V-lfV, i-:/n^-4- 
^nn^:/-t£:y H i.3-^na^>-tf;y, l.s-^Vat 
^>-tf>\ i-:/n^-3-^nn^;y-t£>\ 

*7l/^>-i?>\ 1,4-^70^-2-X^/l/^V-t?:/. 1,4- 

n^s>-tf> N 2,4-> ? ^anh;l/ix 2,4^nn^> 

>\ ],3-> ? ^Dn^>-lf>'43 < fctF F;l/x 

[0 0 18] JfitTOfeOtt. *RWfciiLfc5K (II) co 
r/NP y :Wb55S^<0#y*Tr£> £ : 4,4 , -^^po^7x 
x/K 4,4 , -> ? ^n^:^x— ;K 4,4'-^pp^7 

7x/>, 3,3*-^PP^/7x/X 4,4'-v ? ^n 

n z?7 xx;l/X;l/* >*5<fc tf 1 , 4- ex- (4 ' - * pn^> 

V^JlO-^V-tf^o 4,4'-^PP^7x^ 4,4*-^ 30 
jDDS?7x- ;l/X7l/^>^<fctf 4,4'^PP^/ 

[001913(1) *J:tf/$fctt (II) tefflS-TS 

LTfeffifflf8CttfTt5o 
[0 0 2 0] ttTOfeOtt. (III) 
<OH/ n a y > {b*3 £ > a Y>{t^mmit^h(omr* 

: 1.2.4- hU^DP^>Hf>, 1,3,5-h^PP^ 
>4r>, 2,2 , ,4,4 , -fh7^PP^7x-;K 2,2' ,4, 
4'-f h7^PP^7x-;VX;l/7-f h\ 1.3,5- HJ ^ 40 
auhVTisy, 1.2.6- hU^PP^l/VlsW 
1.3.5- hUX-(4-^Dn7x-;I/)-^>'tf>'o 

[002 1] r;i/*u*JHBitfb*ttii«o*"e. iin?<o 

A * fc tt*»b* U^k * K> Wm L /cBftft:^- 

F U * Afcitflffifb* 'J •> Afcffiffl-r* c ttfMSo 
Cft&ttBMbW 1 IrJMbfct) 1 9 *z)\s<Ditfk^ 

[0022] «fbJc*^hU'>A43cttnB[Efb***y i > 
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ftfc8Mb*«kOSKfc«fc0«ffi-r*cfcfeT#S o C 
[0 0 2 3] 1.0 (3(1) 4B*tf/Sfctt (I 

it) wrt^iiaffihttcDtytKu^^sjRfb^ 

Hk fcfc>lfcf:7x/-;l/. 4-tKp^v^*7x-;l/X;l/ 
F\ 4-tKP+'>^7x^fdi 4-fc: h*u^> 
^7x-;l/X;l/*>*. Tfrii U4feJR8llfb*rtSJ:tf/* 
tc&Tfoii U A«*SRSlEfb»fc fc fcfcffiflJ-r 3 c T* 

[0 0 2 4] *»H^«eoTffiffl-rsW«»«k:H:S^ 
Ph^SM N-T;l/*7Wb5**i*. fc£*fcf 

N-^^;l/tfaU F>, N-x^;l/tfaU KX N-**- 
;l/t?^U K>\ N-^yynbf;l/tfnU F>43*tf N- 

N-s>**7l/bry ^^/^>7> (N ( N-^f;i//u 

Y^^/'Ji/VvtfpJIEtSSo c©»JB©j»j&tt 212 

fcrl^L 280^ CO. £?£L<te 212T) 242t 
OKl-eSSo c©iM«Bfc:»«fc»fcfflKpK: (1 

[0 0 2 5] «ffl-rs««*lfc:«\ fcfc*tfBWb»*:S 
Jp^LT 0.02 19 : 6;I/%C0lT^AtS Ci- 

Cs-mffiWi%fo#z/&is&Zf C6-C12 

■fe£=F\ N.N-^X^l/T-fe^^ h\ N.N-^^^-;l/ 

[0 0 2 6] *»B8fB«©xe*^SIrt-«iQFSH/^a 
fcHBt^Ttt. ±f20rgjg%emc3 (I) fecfcrf (II) 

*5cfctf/*/2:ti (in) ^fflSt^Apy^Sifc 
fi^»U:7ktt**fi(Efb»fe <t t>V S /c ttBIEfbW*. 

u:aaff±tt*yfcKn*^s«fb'&« (/c^tf? 

x/-;W fc 2: fete, -»*/X;l/*lLtH«Hc, * 

a^^/ciiSJ 1.4575 (^^-tr> (Thyssen. B R D) CO 
n^^A, ^>^;K a^^^cfiii 1.4575 fr6«JHL 

yx;«fflt§o ^assfbiftsJCric^^Tktt^attti* 



(5) 
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[oo2 7] comvmmms xjM^ffim&mftE.-? 

OjffigftHJS/W#P>ftS„ C©2Bi£ftKJS£«fcO, igl,"« 

ens„ 

[0 0 2 8] CO^-e-tcti. £JSi!-£44j£>i&ge{± 212«C 
^S^StifcS ( I ) , (II) *5J:tf (III) ©ad 

ita o ft^u o.o2 im%-e£So 
[0029] sjs^rHa i BMBttrt^e) 40 

fbLSSo 2ftv>L 24 WIt.!?*L^. *KiS£> 
S (I) , (ID *5<fctf (III) ©/Nny>ft5?flft 

[0030] ^ufigftTy— u>{±> fcfc^ffj^aix it 

tfT-tSo O^T\ SSSf&l lg|5{C^LT7j< 5 ftt^L- 20 

e»naii(g^i> fcfc*H»»» w, y>*sfc« 

BS&T P H 1 - 5 f£H@S5b, OO^cftt^^^^T'Tk 

[0031] co«t5fe:LT»jfiLft#y«tftry— i/ 

WiM^ttlA' 2.1 en 30 

5 ppm iifttTtensiwtwajftaffiafc 
mcoRmtLT<Dmfm&&<D®m*. rctz.ii 3ior 

T\ DIN 54 811 JCffiW^nTVSJSJE^aBWttfiW 
T-fi^o t = 1000 »-« ©»IBCBtt*ltKffltLTa 

#?-rs 0 $ i *#sgstifcv^ 
[0032] mm(%m%;f&ft*fflfe-?&iaz^ 100 g © 

ftj*#Ufilft7y — U>* 800 ml (= 1070 g) "TOCO 40 
igft^UyT* 2 Statu U ttU«c«IK%k:J:0«ie 

S?7x-;l/x— r;l/{±, flx^nv h- y^y^r — ic J; t> 

[0 0 3 3] SmBM&OHStt, fefcAHWyflMtT' 
V — lsZ/<D N-*3-;V±>-7u?i7 5il±tp<D 0.05 ftft% so 



$$<7X ->'JAy^7A*ffl^5 185X t?©nsigy 
fnvh^77^-(c<):t) SW S c £ *<T*fr 

[0 0 3 4] fi-g-ftfO^—ft Ui tt, «fi¥^? 
ft Mi *St¥i$#^ft M„ T»JofciSfcai tOBO 

[0 0 3 5] 
[&1] 

M. 

U, = 1 

M. 

[0036] #vm{t7*)-\s>*<DmwMM$;mm<r> 

So 

[0 0 3 7] flfi<O»l«*fctt#«<0*y=fv-$fcl±S 

ft6r>*tc^*5ott>*3fc«§iJ, fci:x.(of*-#>y 
1MB. Jtf^XW*, t»*E3l, S 

y eftftr v - u> \cma-t s c^^t't So 

[0 0 3 8] 2|£|8Wtt«£oTS!jiL/'c^yBiEfk7 , y-U 
7 ^ ;UA, fc(±Siai«:£!3fi-r S C 

J:ffW«tt»ift, ft6tft»Wffia, itt*.t£#>'7* 

[0 0 3 9] *«Wffi«O^ffik:«fc0«itLfcft^ita: 

- Vis J; t>*v-r ^ a =?- y -?<D&mici&m-f So 

[0 0 4 0] 
[0 0 4 1 ] 

[Hffi^ll] N-^^/b^yn^^^A (NMC) 2331 
kg (18.35 ^-a=ejl) t 1 A-iS?un^>-&> 1197 k 
g (8.14 +nt;W t^iiTT- 6 m 3 (?)SlSi§tc#A 
L, 214-C fclAP^fSo mt-fhVVl* 625.3 kg (8.2 

^n*;b) , mi&m-f h A 5.6 kg (0.1 4^n^& 
;W , N-^^;l/*ya>K 208 kg (1.44 +a^e 
;l/) , 7i/-;l/ 7.65 kg (0.08 ^n^&;l/) 1.4- 
•>^an^>'tfyi&Si|£LT 0.5 ^e;b%) *5<kt>*7k 
522 kg (29 *n*;W iOftS 14CC k:*Pf^Lfc®H 
1401: icApfKJL^^l/^x^ASW^PjaiJgyX 
;!/ UXfVmm 2am) *iiLT, *#b, ^O, KtSS 
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^rwwum 2H 220^ v&fcm&mznffimc 

BfokL&#5 6.5 BtHUrtteWVrfto 300 pm ^ 

^mmt 30 m%o*iMr#*«*rr*«ifk*jiE^ 

4=-n^e;l/) <O^K<9^:/l/!& (= 18.35 +n-t;W left 
ir%M± l :2.26 T-££ 0 ^^o^>-lf>0« 

£*W3J±fci: 1 : 0.9975 TfeSo Tkfc^fe^cttSBWtc: 

So 

[0 0 4 2] Ol^T* N-^f;l/*yD7^*A 70 kg 
£ 1,4-v* ^OD^-Sy 50 kg fc*3KBI**U 0.1 
;l/<Dji?iJ<Q^fftJE~K 238 ftl^L 240X: T££>fcl 

ffiU II^iMTT' 70^lc£T*«tf$U mnL&tf 

t> 1.4 hvo^y^u^y-zi/^tg^-r^o is^cfctf 

S-&f**it5jy U 0.6 h^V^n/V- /I/Tift^L 20 
rrgjgco nmc ^^£-r^ 0 jss«r« 6 h><D7j<tc 

SMS*. CO«aKK* 78 %BS£KT pH 2.5lC$Tffi 

S:s*-e7jcr*«E»L. Kffl*-e«a»-rs (120X;, 12 b# 

HO) o 

[0 0 4 4] IKS : 800.6 kg O ffiL/c^UU^ 
>-tf>^»^^UT 95 %) o JtHLfciMFr^-^tta 

1 fcl7KLT$>So 30 

[0 0 4 5] 

[^6f£#j2] NMC 1836 kg (14.46 ^n-fc/l/) £ 1,4 
-^nn^v-trv 1093 kg (7.435^a^e;V) £%mM 
T\ 214^ T^jSSCT ncfSKEL/'cS/S§S^a|A*r§o fiiS 
fW-HJ*A 504 kg (6.462 *D^;l/) , BffltzkiR-*- 
HJ^A 3.7 kg (66 -t/W > 7x/-/l/ 0.7 kg (7.4 

^e;i/) (= l^-^^DP^o-tf^a^tcLTO.os 

. N-^^l/^^OV^ 175 kg (1.2066 4^0 
•e/W *5£t/7k 563kg (31.28 *n^e;W J:^*^ 130 
t fct)\}*&Lrcigmffl}%, 21 or icinsab/c^l/n-^ 40 
ASio^RStJgyX;!/ 2 mm) £:3ILT 6. 

fro. 215 ftl^L 221t: ©^^K^WlCJBfaKLT 30 

0 ^m<o¥^«^>rx*wr*e^«»is-rso vm 

^W<0^)\yWL (6.528 *U^;1/) (D^O^/l/St (l 
4.46 ^D^r/l/) tC^-TSitiil : 2.215 X*$>2><> 

U*iO O^/l/SJcWr^Jttt 1 : 1.139 T-6«o USS 

mi fcra«*cLTs«s;*iii«**T. 4 ^nos^n 

W^tC NMC 60 kg £ \A-W UU^l/HZ/ 46 k so 



10 

[Rl^tcLTfT-9o #vm<t7 3L-ls> 735 kg (= 
dp^v€>^I¥icit 95.5 %) w#e»nSo lt« 

[0 0 4 6] 

NMC 1920 kg (15.12 ^ci-t/W £ 1,4 
-S^cm^V-tfv 1199 kg (8.i5654^n-:e/l/) ££r^ 

212T "C 6 m 3 (DfcfcmcmA-t&o ffi{t+ b V 
480 kg (6.154 +a^;l/) , BKft**^ h U •> A 
165 kg (2.946 *U*M . 7x/-;l/ 770 g (8.1 * 

;W (= i,4-^^nn^>-if>*a2(StcLT0.05 
%) *5<fctf* 695 kg (38.61 *U^M 130 

i±m<D±F)m&sxfr ux)vmM 1.8mm) ^ilt 

6.0 WTOicSAU W»k:cosaWd**ll# 

u ^o, 212 220^ <Di§LmT*nfflmzf&i7kL 
T250 /xm ©^s^-rx^w-r^^sKig-r^o 

BSItfit-^-ftO-t/l/a (6.154 4- 2.946 = 9.1 4^U^e 
)V> <omy^<D^)]/WL (15.12 +P€;W Ictt-t&^Mt 
l± l : 1.66 T*<6£o USSWIl fcW«fcLTEJ5*IIHI! 
^-^T. 235^ tC^ott^ 3.5 ^HcOSJS^SOCD^tC 
NMC 70 kg £ l,4-^^Pn^>-tf> 75 kg (0.51 

^x — 780kg (= 5/i7UW<Z/<&>&g»foLX 

94.5 %) *^&n«o 

[0047] it&T-zicmisTimiit^mzftrc 

[0 0 4 8] 
[JtKffO 1 ] 

mmitmm <o^m ic^t>^ nmc 2200 kg 

(17.32 ^n-t/b) £ l^-v^nn^^-tf^ 1190 kg 
(8.095^n^6;l/) £*mmT. 2UT, 6 m 3 (^JSJS 
^tcWA-T^o ffitfb^hU^A621.6 kg (7.97 ^rU^e 
;W . BSfL7j<^^hU^A 5.6 kg (0.1 *n^;l/) . 
N-^^^Dyi 207 kg (1.43 4 t o*;W , 

;l/ 7.60 kg (0.08 ^D-€:;l/) (= 
>if>^S?P^L/T 0.5 ■t;l/%) 691 kg (3 

8.38 ^n^;W J; 15 ft S 140t kliPj»Lfc»lBI**, 
140T: IChmisfc 25mm OrtS^-TSSiAWSiibT 

8.5 mmumcmxi^ mmicc<os.mu^a^mn 

L. ^O. 213 ftl^U 220^ OiSST*«^WtCflK7j<*r 

BBtflt^*©*;!* (7.97 + 0.1 = 8.07 ^n^e 
M (ommco^frWL (17.32 *p^e;W tc^tr^Mt; 
(i 1: 2.146 T^^o y*an^y-l?^;MS© (BE 
iti- b V V A-h Stfb7j<^^- h U ^ A) (D^frmctt-? 
«*;l/lt« 1 :o.997T*fcSo 7Kkk^tc«}*W^M@ 

OEffiiS'&««iBiKT. 235^ 1? 4 «FMj»BS^ o 
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t^T' NMC 70 kg t 55 kg t 

**£SBfc*U 0.1 /^^^O^JBEO^T. 238°C& 

ity*~isy 710.3 kg (= iiicgAi/c^un^ 

>-if>^S^tcLT 92 %) M|c,n^o SUitbf^cO 

[0 0 4 9] 
Dt?$0O2] 

(lt}glt^fflCD*^tC^^l/^a) NMC 1920 kg 10 

(15.12 ^n^e/W £ 1199 kg 

(8.1565 ^n^e/b) ££:^^~F> 212°C X* 6 m 3 COS 
atiAt^o fiftft^HJ^A 480 kg (6.154 +0 

^e;W , fifttoK^hU^A 165 kg (2.946 ^u^e 
;W , 7xy-;V 770 g (8.1 ^e;W (= 1,4-v^n 
n^>-tr>£:g*Pk:LT 0.05 fcitf* 695 k 

g (38.61 4^a^e;l/) 130r iCj^Lfc^iSft 

£\ 150X: IZijumLfc 25 mm ^rt@^Wr^«Ag^ 

20 



lit 9.0 mmim^mxL, mmcn<DRf^m^ 
£fit}$u 213 22ot: (D^mxnmm^m 

7K-T^o B^«^*£>*:/l/» (6.154 + 2.946 = 9.1 
^p^e/i/) cDrg^Q^HS (15.12 ^u^e/i/) £ 
^e;l/tfc^ 1 : 1.66 T$>& 0 ^an^>-t£><D^e/b3& 

icn^Z^frmt 1 : 1.1157 T££o 7khh&\cPkffi 

H*r 0 c^siS^^^ 0.1 ^->vcD}®mj±<Dmm 

T, 235°CT* 4 ^ftDftfcLT NMC 60 kg £v^nn 
^>-tf> 82 kg i:^«SL, 238°C &^L240T: 
6 ^m^m^u SlS^^IISSWl 

[0 0 5 0] #Vm{ty3L-ls> 751 kg (= ^Da 

^y-t:>^s«cLt 9i.5 %) tfft^n^o auiJt 

[0 0 5 1] 
[«1] 
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[0 0 5 2] *&W<OttZ<&m*S&Xffmi&&LT<D£ 

[0053] i. c) (omwsm d) icsairz^frit «> 

ifi i:3.4 &V>L l : 1.0, L< it l : 2.6 
l : 1.3 ©«Hrt TfrijV&mffiimis&V/ 

0.02 ftg%;&jg*-$\ *K)Stf>3£ ( I ) , (II) *5 

«fco- an) icm%-?z^aY>immm<t&®>% 



;l/AU*M**aft«<3Dzk»ai*ffiKKS (IV) fcfflHi 

«*/tHn+ ->%mm<t&fo 1 1 1 t / x^a l 

TWiflT?Sl£S^*K:tiALT < 800 

a) i£ (I) 43«fctf/*fc« (II) 
[0 0 5 4] 
lit 61 



so 



(9) 
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[0 0 5 5] iW, X fct^ayvfcfc^fffiSiSfcli 

7j<^. C1-C20 C4-C20 -->^n7M;K 

C6-C24 ;K C7-C24 ;l/*5<fc<tf 

C7-C24 -7'J-;b7WMSLTtcJ;<s £fc. ffl 10 

fate 3 ittfl^fnlgf, fc£x.fcf N. O gcfcfc* 
S *W-r*S««*«tfLTfcJ:<. Q lift**^* 
fc&^ffiOS, fctZ-tf Ar\ O, S. SO. SO2. 

(CR 2 )m, CO. CO-Ar-CO, CO-NH Sfc 
(iCO-NH-Ar-NH-CO R fi±fHO 

*«*tLAr tintfo C6-C24 -35«3Ka«raUm 

ttift^u 24 ©ffi*w-r*s&»*«'r) «a-r(c«a 

b) SCI) *5cfctf/*fcfc* (11) icffl^-f £~/M=r 
y>fb^*«fb^©^f«***Pli:LT 0 fti^L 5 

(in) 

[0 0 5 6] 
[ft 7] 

ArXn (III) 

fi^TPJi?, fctZlfN* O £fcte S fccfct)fi 
8l2ftTl^Tfc<fcV> 6 fti^L 24 floaillH?*^*" * 

SKHSttg'e&tK x*4Auy>, fci:^.«ta^sfctt 30 
sci), en) *5cfct> w an) fcfflS-rjS'Noy^ffc 

5S»Bi{fc&»*»ififcLT 0 ft^L30 ^e;V%oS (1 

V) 

[0 0 5 7] 
Mb 8 3 

HO-Ar-R (IV) 

Ar fcfcS (HI) teBSLT#*fc*«**U R 
(4 H, Ci-Ca-T/l/*/!/, CeHs, S-CeHs, SO2- 40 
CeHsSfcfcfcCO-CeHs ^ U#£ lcffl^*r 

c) (a + b) : c flDt/Wfctf 0.75: 1 ftV^L 
1.15: 1 (DWifflftT*&%>50 ftvL 100 ^e;l/%cD7 T ;i/^ 



Vl**3&Xf 0 ftl^L 50 *;l/%07Vb*U&«*iliBfi 
ft*, fc Afcf BWt**^ h U ■> A* fctiflMtakJR* U 
r>A, J: 00, 

d) tt*fc«»«*^PLfc^«KS«*«cfe*t<5W» 
^aoffiAtcS^tibT v>« C 4: fc U BSftT U 

2. ffiffi-rsfrvmfKV N-^epy f>t?** 

[0 0 5 8] 3. ffiffl«*«8»tf N-^^;l/^y 
[0 0 5 9] 4. fiEffl-r**«S»# N f N'-^f 

[0 0 6 0] 5. ^ffl-T^S ( I ) CDHADy^ 

fcfcWafcf* l. fSK^^ffio 
[006 1] 6. ^ffl-T^S (11) <Dr.^u?yit% 

^aD^/7x/yt^c^^^« 1. IS 

[0 0 6 2] 7. U A*l8Mb»©7k»*tf 212 

i:«>fc«»wfc«s»56^nss (i) . (id 

an) <D&/^ur><t%mmt£to*K!&m 
^mmmmcm'tcttt&mtTz 1. 3B*©*i£o 

8. jK (IV) co^eyt Kn*^*«Wbd*l3J:tf 1 
c) SB*OS««»*»ai-r*fc»»c:ffiffl-rs^R«« 

[0 0 6 3] 9. S (IV) OT/b Fn^>5?S&{b 
[0 0 6 4] 10. jgJS3»J lc) (D#AfflO/X;I/^r 1 

oo°c u±(Df&mvttmz&zc t*mwL£~?% 1. 12 
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F>f ^3^*0^7^—4150^ b-7X;l/ 

h • s/x— z/^yU-— i/ah7- 1230^ 



F>f ^aSWftH^— 4150^ U— 7x;l/ 
— tr2 

(72)fSW# X7WI/F • FUX^- 
F^g^fOHT^lSO^-^x;!/ 
F • *;l/+f— ; £394 

(72)?P£# • 7 F 

F^^a^PttfPH-r^lSO^Ix— 7x;b 
F • S/OL F^ F »)T-7x;l/ F 17 



